Differences in Drosophila courtship song elements are thought to confer species sexual isolation because of the low levels of variation within species, the large differences often seen between closely related species, and the results of experiments using synthetic songs in two species groups. In this study, we reanalyse the courtship song elements of D. pseudoobscura and D. persimilis. We confirmed the differences between these species in high-rate repetition song interpulse interval (IPI) and intrapulse frequency and in the amount of low-rate repetition song produced. We found that both X-chromosome and autosomal loci contribute to the differences between D. pseudoobscura and D. persimilis in their IPI and intrapulse frequency. No association was detected between IPI and hybrid male mating success to females of either species, although frequency was associated with mating success to D. persimilis females. Additionally, we found evidence of IPI periodicity in the song of D. persimilis, demonstrated differences in mean IPI between D. pseudoobscura populations, and showed a significant influence of temperature on IPI and intrapulse frequency. Such environmental effects may have obscured tests for population differentiation in courtship song parameters in other species, and we suggest the possibility that differences between Drosophila species in mean courtship song IPI might only rarely affect their sexual isolation.
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Sexual isolation has been called 'the largest and most important class of isolating mechanisms in animals' (Mayr 1963) , but the cues used for species discrimination are not known for most species. Although the genetic basis of species discrimination can be investigated without knowing the phenotypes involved, an understanding of the evolutionary processes involved in causing speciation requires an understanding of the morphological, chemical and/or behavioural cues that cause courtship to be elicited or accepted.
Among Drosophila species, two phenotypic cues have been implicated in species discrimination repeatedly: cuticular hydrocarbons and male courtship song. Differences in cuticular hydrocarbons play a large role in species discrimination by males of the D. simulans clade (Coyne et al. 1994 ) and discrimination among mates within species (e.g. Scott 1994; Cobb & Ferveur 1996) . However, to our knowledge, no studies have unambiguously demonstrated female species discrimination using a male hydrocarbon profile. In contrast, differences in the courtship song of Drosophila males, produced when these males vibrate their wings during courtship, have been implicated in sexual isolation between several species and races through female discrimination (e.g. Waldron 1964; Ewing & Bennet-Clark 1968; Kyriacou & Hall 1982; Hoikkala et al. 1994; Tomaru & Oguma 1994a) . In particular, the interpulse interval (IPI) length has been argued to be involved in sexual isolation because it tends to be highly variable among species but much less variable within species (Ewing & Bennet-Clark 1968; Cowling & Burnet 1981; Ritchie & Gleason 1995) . Studies using synthetically produced songs have also shown that D. melanogaster and D. auraria group females will mate with wingless males more readily when songs with elements resembling conspecific wingbeat are played, but not when songs resembling heterospecific or arbitrary wingbeat are played (Kyriacou & Hall 1982; Tomaru et al. 1995) . In D. melanogaster and D. simulans, Kyriacou & Hall (1980) also found that IPI varied sinusoidally and suggested that the period of this sinewave affected species discrimination (Kyriacou & Hall 1982) .
Drosophila pseudoobscura and its sibling species, D. persimilis, are broadly sympatric across western North America. Females of these species discriminate against mating with heterospecific males, but male courtship
